
© 2013-2014 Accelerate Learning - All Rights Reserved

PERIODIC TABLE

Suppose you wanted to organize your locker at school. 
How could you separate and arrange everything in an 
organized way? You could place the books, notebooks, 
and folders on a shelf that is separate from the pencils, 
pens, and erasers. You might order the books from 
smallest to largest with the notebooks and folders on 
the end. Or you might arrange the books and folders by 
subject.

Scientists use properties to organize things, too. The elements are organized in a specifi c 
way on the Periodic Table of Elements (Periodic Table for short). What properties do 
scientists use to organize the Periodic Table? What does this tell us about the elements?

Atomic Number
Elements are organized on the Periodic Table according to atomic number. The atomic 
number of an element refers to the number of protons in the nucleus of that atom. Each 
atom of an element always has the same number of protons, therefore, the same atomic 
number. Here is a version of the Periodic Table.

refl ect
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Moving across (left to right) each row of the Periodic Table, the atomic number increases 
sequentially (in order.) For example, the atomic number of carbon (C) is 6 and the atomic 
number of nitrogen (N) is 7. These two elements are next to each other in the second row 
of the Periodic Table. Cesium (Cs) has an atomic number of 55 and Barium has an atomic 
number of 56. They are found next to each other in the sixth row. The atomic number 
increases as you go to the right across and as you go down the Periodic Table.

Atomic Mass
Because elements are arranged according to their atomic number, the atomic mass of each 
element also increases when moving to the right and down the Periodic Table. Atomic mass 
is the average mass of one atom of an element.

As you move across the Periodic Table from left to right, the atomic 
number of each element increases by one. Typically, this number 
is written as a whole number above the chemical symbol (the one- 
or two-letter code that represents an element). Be careful not to 
confuse this with the number below the chemical symbol, which is the 
atomic mass. Take a look at the illustration on the right. The element 
helium (He) has an atomic number of 2, which is the number above 
the symbol He. The average atomic mass of helium is 4.00260. The 
average atomic mass is written below the He symbol.

Groups and Periods
There are additional patterns of arrangement on the Periodic Table. The vertical columns 
are known as groups. If you look at the Periodic Table on the previous page, you will notice 
that numbers and letters are used to identify groups. For example, the fi rst group from 
the left is 1A. Elements in the same group have the same number of valence electrons. 
Valence electrons are the electrons in the outer energy level. They determine the chemical 
behavior of an element. So, elements in the same 
group have similar chemical properties because 
they have the same number of valence electrons. 
There are some exceptions to this order. These 
exceptions are shown by the un-shaded elements 
in the diagram at the right. 

Let’s discuss the elements in the fi rst column, or 
group 1A, of the Periodic Table. Each element in 
this group has one valence electron. Sodium (Na) 
and potassium (K) are two elements in this group. 

look out!
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The electron arrangements of these two elements are shown in the fi gures below. These 
elements are metals and tend to donate their single valence electron to other elements in 
order to have a full outer energy level. The other elements in this group also tend to donate 
their single valence electron.

Elements in other groups also have the same number of valence electrons as other 
elements in that group. For example, elements in the second column, or group, have 
two valence electrons and tend to donate these two electrons. Elements in group 17, 
the second to last column from the left, have seven valence electrons. They need one 
electron to fi ll their outer energy level. They tend to react with other elements to gain one 
electron. Alternatively, the elements in the last column are known as the noble gases. 
These elements have a complete outer energy level, so they tend to keep their electrons 
and are very stable elements. They do not react easily with other elements.

You learned earlier in the lesson that atomic number 
increases as you move from left to right across rows 
and down the rows of the Periodic Table. These 
rows are called periods and they correspond to 
the number of energy levels in an element. Energy 
levels are the different orbits in which electrons 
move around the center of an atom. For example, 
every element in the top row (fi rst period) has the 
same number of energy levels. This period contains 
only two elements, hydrogen (H) and helium (He). 
These elements have only one energy level. The 
elements in the second period (Li, Be, B, C, N, O, Cl, and Ne) have two energy levels. This 
pattern continues as you move down the rows of the Periodic Table.
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The arrangement of elements in the Periodic Table is based on atomic number, reactivity 
and valence electrons allows you to predict reactivity and behavior of elements based on 
their locations on the table.

Take a look at the diagram below. For each element, identify the group and period to which 
each element belongs. Use a Periodic Table for reference. What can you determine about 
each element based on its location on the Periodic Table?

Metals, Non-metals, and Metalloids
Because elements are arranged on the Periodic Table according to similar chemical 
properties, three main types of elements are arranged in a pattern on the table as well. 
The three main types are metals, non-metals, and metalloids.

Most of the elements on the Periodic Table are metals. Metals are usually shiny solids 
that are malleable and ductile. They are good conductors of heat and electricity. Examples 
include gold (Au), iron (Fe), lead (Pb), and silver (Ag.) The metals are shaded in gray on 
the Periodic Table on the next page. 

Non-metals are typically dull and brittle. Brittle materials break or crack easily. Non-metals 
are generally poor conductors of heat and electricity. There are only 18 non-metals on the 
Periodic Table, including hydrogen (N), carbon (C), and nitrogen (N.) The non-metals are 
un-shaded (white) on the Periodic Table on the next page. 

Metalloids have properties of both metals and non-metals. Some metalloids have a metallic 
luster, such as silicon (Si). Silicon is also brittle; therefore, it has characteristics of both the 
metals and the non-metals. Some metalloids are semi-conductors, meaning they carry an 
electrical charge under certain conditions. The metalloids are located along the “steps” that 
separate metals from non-metals on the Periodic Table. They are shaded orange on the 
Periodic Table on the next page.

what do you think?
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Discover Science: Development of the Periodic Table
In the 1800s, a professor named Dmitri Mendeleev developed 
one of the fi rst tables to arrange the elements. First, Mendeleev 
ordered the elements by increasing atomic mass, and then 
further separated them based on their chemical properties. This 
work was the basis for our current Periodic Table of Elements. 
At the time, there were only 63 known elements. However, 
Mendeleev was able to theorize about new elements, which 
were identifi ed after his table of the elements was created. 

In the years following Mendeleev’s development, the elemental 
table was revised slightly. A scientist named Henry Moseley 
ordered the elements based on atomic number. This is the 
current method in which the elements are ordered. 
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What do you know?
The Periodic Table of Elements is arranged based on the properties of elements. The chart 
below lists fi ve elements. For each element, fi nd a “matching” element in the box below the 
chart. A matching element is one that is in either the same group or the same period as the 
element in the chart. Then, write whether the elements are in the same group or the same 
period. Finally, write at least two characteristics that are shared by the matching elements 
based on their locations on the Periodic Table. You will need to refer to a Periodic Table to 
complete this activity.

Element
Matching 
Element

Matching Group 
or Period?

Shared  
Characteristics

Calcium (Ca)

Flourine (F)

Iodine (I)

Argon (Ar)

• Oxygen (O)

• Neon (Ne)

• Magnesium (Mg)

• Xenon (Xe)
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Organization of the Periodic Table
To help your child learn more about the 
Periodic Table, work together to create an 
“element” game. For this activity, you or your 
child will need to make 10 fl ash cards. You 
will also need a copy of a Periodic Table, 
which can be found in science textbooks or 
on the Internet.

Decide who will be the “reader” and who 
will be the “guesser.” The reader should 
spend some time making the fl ash cards 
by choosing 10 elements and writing 
information about each element on a single 
card. On one side of the card, write the 
chemical symbol for the element. On the 
other side, describe its location on the 
Periodic Table (group and period), its atomic 
mass, and its classifi cation as a metal, non-
metal, or metalloid. This information is to 
help the reader answer the questions asked 
by the guesser.

Have the reader choose a fl ash card to start 
the game. Make sure the guesser does not 
see the card. The guesser should begin 
by asking a series of questions until he or 
she correctly guesses the element. The 
only questions the guesser may ask are 
those that require a “yes” or “no” answer. 
For example, the guesser could ask, “Is the 
element a metal?” The guesser cannot ask, 
“What is the atomic number of the element?” 
Make sure the copy of the Periodic Table 
is available for the reader to use as a 
reference during the game.

Here are some questions to discuss with 
your child after you play the game:

• Which questions were most helpful to 
the guesser in identifying the element on 
each fl ash card?

• Were there any questions that were not 
helpful? If so, what were they?

• How does organizing the elements help 
scientists use the Periodic Table?

connecting with your child
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